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Soil Characteristics

« Soil texture =
— Describes size of soil particles

« Porosity =
— Volume of air and water that soil can hold
— Describes the size of the spaces between

the particles

Large soil Small Soil
particles Particles




Sand — largest particles
Clay — smallest particles

Silt =

— Sediment that is made up A
of rock and mineral particles

Loam - &

—Mixture of varying
amounts of sand, silt,
and clay

e Sandy
Loamy / loam

100 90 80 70 60 50 40 30 20 10
percent SAND

Loess =

— A fine, mineral-rich material that is
composed of dust and silt




» Soil texture influences other soil properties

—Large particles have larger spaces
between them

—Small particles have more surfaces for
nutrients and water molecules to cling

« Soil texture also affects workability
— Ease with which soil can be cultivated
» Clay soils are difficult to work
« Sandy soils are easy to work




» Soil fertility =
— Soil’s ability to support plant growth

» Leaching =

— Nutrients are dissolved and carried away by
water moving through soill

— Causes loss of soil fertility AND pollution




* Nutrient holding capacity =
— Ability of solil to bind and hold nutrients

— Options to improve . B
- Fertilizers Y -
» Crop rotation ) e
- Water-holding capacity = LK

— Ability of solil to retain, or hold, water so that it
will be available to plants

— Important because of transpiration

 Transpiration =
—Loss of water vapor from plants




 Aeration =

— Ability of soil to allow exchange of gases like CO,

— Commonly blocked by 2 things
« Compaction =
—Packing down of soil until air spaces are gone
« Water-logging =

—Qver-watering so all the spaces in the soil are
filled with water

* Permeability =

— The relative ease with which water and air can
move through soll




Relationship between Soil Texture and

Properties
Soil Type Nutrient- Water- Aeration | Permeability | Workability
holding holding
Sand | pooR [POOR | GOOD| GOOD |GOOD
St 'mMEDIUM| MED | MED| MED | MED
Clay | soop |GooD | POOR| POOR |POOR
Loam | viepium | MED | MED| MED | MED




Soil Formation and Destruction

« Weathering =
— Slow, gradual breakdown of rock into smaller particles
|t affects the rock in place, and no transfer is involved

— Mechanical or physical weathering =

« Breakdown of rock through temperature
and pressure changes

— Freezing, heating, thawing, cooling,
wind, water, ice, pressure
— Chemical weathering =

« The decomposition of rock by the
chemical breakdown of minerals




Mechanical Weathering

Sugarland Mountain, Great Smoky Mountains National Park, Tennessee May 2002




e Erosion =

—Process by which soll particles are
picked up and carried away by wind, water,
or ice

e Soil is a RENEWABLE resource

— The weathering of rock produces new soll
— But erosion can result in soil loss

» Weathering and erosion work together to
shape the surface of the Earth
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Soil Preservation

* Planting a cover of grass and/or trees
helps to reduce soil erosion
— Soil helps provide plants with nutrients and

water
— Plants help to hold soll in place

» No-till agriculture =
— Instead of plowing, weeds are killed with
chemicals

— Also minimizes soil compaction and
may increase the amount of water in soill




« Contour farming =

— Plowing and cultivating along the contour at
right angles to the slope

« Terracing =

— Grading of slopes into a series of steps so water
does not run down the slope




« Strip cropping =
— Cultivating alternate strips, generally leaving
strips of grass or hay between

 Shelter belts =

— Rows of trees planted around fields to slow
the wind













The Water Cycle
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(b) Standard Water Treatment
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(Aluminum
Sulfate)
to aid settling
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WASHINGTON COUNTY WATERSHEDS

Ohio River Basin
Limits.

Legend

= Interstate [ chartiers creek (98496 Acres) [l Mingo Creek (17156 Acres:
[ ings Creek (12041 Acres) [ ] wheeling Creek (45044 Acres) (L] peters Creek (10788 Acres)

County boundary
‘ownship boundary
i....i Borough boundary

Harmon Creek (13124 Acres) [l Ten Mile Run (85409 Acres)
—| Raccoon Creek (47149 Acres) [__] Two Mile Run (10837 Acres)
Robinsons Run (6322 Acres) [ pike Run (19596 Acres)
[] cross creek (39361 Acres) ] maple Creek (19570 Acres)
|| Houston Run (1400 Acres) [ pigeon Creek (38878 Acres)
[_| Mitlers Run (10516 Acres)

3 15 0 3 Miles|
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Energy Resources

* Fossil Fuels
— Coal
— Ol
— Natural Gas
* Nuclear

« Renewable




Advantages of Fossil Fuels

» Fossil fuels are relatively inexpensive

» Many technologies already exist which use
fossil fuels as the primary energy source

* |t is fairly easy to release large amounts of
energy from these fuels through burning



« Advantages of Oil over Coal

— Petroleum fueled engines and oil
furnaces are more convenient

— Air quality is better

— New engines have better power-to-
weight ratio

« Advantages of Natural Gas
— Burns more cleanly than coal or oll




Disadvantages of Fossil Fuels

* |t takes millions of years to form fossil
fuels

— From ancient organisms that died and were
buried under layers of sediment

* Fossil fuels are NONRENEWABLE

— Supplies are limited
— We must conserve them or we will run out

 Fossil fuels cause pollution when burned



 Drawbacks of COAL
—Hazardous to mine
—Dirty to handle

—Burning coal results in ashes that need
removed

—Bollers heated by coal were large, bulky

« Drawbacks of OIL
—EXxpensive to purchase from other countries
— Political problems in the Middle East

—Environmental concerns with drilling in the
US (Alaska) and oil spills




Advantages of Nuclear Power

» Does not release pollutants into the
atmosphere

—Nuclear power does not contribute to
global warming

» Uses a small amount of fuel to
release a large amount of energy

— There is enough uranium to fuel nuclear
reactors well into 215t century



Disadvantages of Nuclear Power

» Also NONRENEWABLE

 Radiation
— Meltdowns are unlikely but
disastrous

— Waste must be sealed up a A
and buried for thousands of years (

« Can become expensive

—Because of maintaining safety
standards

— Corrosion and embrittlement of pipes




Renewable Energy Resources

Solar power (sun)

Wind power

Hydroelectric power (falling water)
Geothermal power (heat from underground)
Tidal power

Wave power

Biomass (organic materials)

Other biofuels (for vehicles ffrom organic materials])



